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DETAILED ACTION 

This Office action is in response to application papers filed on 10 March 2004 
and to applicant's election filed on 1 1 July 2006. 

Election/Restrictions 

1 . Applicant's election without traverse of Group I, Species A, and Sub-Species A-6, 
with claims 1 , 31 , 33-34, 37, 39-41 , 46-47, 56, 73-76 readable thereon, in the reply filed 
on 1 1 July 2006 is acknowledged. 

Claims 2-30, 32, 35-36, 38, 42-45, 48-55, 57-72, 77-86 are withdrawn from 
further consideration pursuant to 37 CFR 1 .142(b) as being drawn to a nonelected 
invention or to nonelected species, there being no allowable generic or linking claim. 

Specification 



2. The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 
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The following title is suggested: Method of Forming Low-k Dielectrics Using a 
Rapid Curing Process. 

3. The use of trademarks such as SILK, BLACK DIAMOND, CORAL, and ZIRKON 
have been noted in this application. They should be capitalized wherever they appear 
and be accompanied by the generic terminology. 

Although the use of trademarks is permissible in patent applications, the 
proprietary nature of the marks should be respected and every effort made to prevent 
their use in any manner which might adversely affect their validity as trademarks. 

4. The lengthy specification has not been checked to the extent necessary to 
determine the presence of all possible minor errors. Applicant's cooperation is 
requested in correcting any errors of which applicant may become aware in the 
specification. 

Claim Objections 

5. Claims 39, 46 are objected to because of the following informality: 
In claim 39, line 4, change "methylpheneylvinylsilsesquioxane" to 

-methylphenylvinylsilsesquioxane- to correct spelling; and 
In claim 46, line 2, change "hydrogen silsequioxane" to 
-hydrogen silsesquioxane- to correct spelling. 
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Appropriate correction is required. 

Claim Rejections - 35 USC §112 

6. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

7. Claim 37, 46-47 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claim 37 is indefinite because the claim scope is uncertain since a trademark or 
trade name cannot be used properly to identify any particular material or product [see 
MPEP section 2173.05(u)]. Specifically, claim 37 at line 2 identifies a dielectric material 
that can be selected from a group that includes BLACK DIAMOND, BLACK DIAMOND 
II, and CORAL. 

Claim 46 recites the limitation "the silsesquioxane material" in line 1 . There is 
insufficient antecedent basis for this limitation in claim 46 because claim 34 provides 
antecedence for a "poly(organo)siloxane" (see line 2). 

Claim 47 is rejected under 35 U.S.C. 112, second paragraph, because it 
depends on claim 46. 
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Claim Rejections - 35 USC § 102 

8. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

9. Claims 1 , 33, 39, 46 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Chandra et al. (US 5,059,448). 

As best understood, claim 46 is being interpreted as being either directly 
dependent on claim 1 or on claim 33. 

Referring to column 4, lines 34-43 and column 5, line 52 to column 6, line 20, 
Chandra et al. disclose a method of coating a substrate with hydrogen silsesquioxane 
resin that includes heating (i.e. curing) the applied coating by a rapid thermal process 
(RTP) preferably at a rate that ranges from 30 to 500 degrees C per second. The 
silsesquioxane resin can be substituted with alkyls like methyl, aryls like phenyl, or 
alkenyls like vinyl. Regarding the first elastic modulus limitation of claim 1 , the applied 
coating would inherently have an elastic modulus. Regarding the cured dielectric 
material having a second elastic modulus that is greater than the first elastic modulus, 
this feature is presumed to be inherent to the method of Chandra et al., per MPEP 
section 21 12.01 , because the coating is produced by a method that is substantially 
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identical to the applicant's method as claimed in claim 1. Accordingly, a prima facie 
case of anticipation has been established for claims 1 , 33, 39, 46 and the burden shifts 
to the applicant to show that their invention is not the same as the prior art of Chandra 
et al. 

10. Claims 1, 33, 37 are rejected under 35 U.S.C. 102(b) as being anticipated by Grill 
et al. (US 6,030,904). 

Referring to column 2, line 54 to column 3, line 33, Grill et al. disclose a method 
of rapid thermal annealing (i.e. curing) a low k film formed on a wafer that can be a 
diamond-like carbon film by ramping the deposited film to a temperature above 350 
degrees C preferably at a rate that ranges from 10 to 50 degrees C per second. 
Regarding the first elastic modulus limitation of claim 1 , the as deposited film would 
inherently have an elastic modulus. Regarding the cured dielectric material having a 
second elastic modulus that is greater than the first elastic modulus, this feature is 
presumed to be inherent to the method of Grill et al., per MPEP section 2112.01, 
because the film is produced by a method that is substantially identical to the applicant's 
method as claimed in claim 1 . Accordingly, a prima facie case of anticipation has been 
established for claims 1 , 33, 37 and the burden shifts to the applicant to show that their 
invention is not the same as the prior art of Grill et al. 

1 1 . Claims 1 , 33, 39, 46 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Sharangpani et al. (US 6,303,524 B1). 
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As best understood, claim 46 is being interpreted as being either directly 
dependent on claim 1 or on claim 33. 

Referring to column 6, line 50 to column 8, line 32, Sharangpani et al. disclose a 
method of coating a substrate with a low k material that can be hydrogen silsesquioxane 
or methyl silsesquioxane that includes curing the applied coating at an elevated 
temperature of about 475 degrees C using a heating rate that is greater than 20 
degrees C per second. Regarding the first elastic modulus limitation of claim 1 , the 
applied coating would inherently have an elastic modulus. Regarding the cured 
dielectric material having a second elastic modulus that is greater than the first elastic 
modulus, this feature is presumed to be inherent to the method of Sharangpani et al., 
per MPEP section 21 12.01 , because the coating is produced by a method that is 
substantially identical to the applicant's method as claimed in claim 1 . Accordingly, a 
prima facie case of anticipation has been established for claims 1 , 33, 39, 46 and the 
burden shifts to the applicant to show that their invention is not the same as the prior art 
of Sharangpani et al. 

12. Claims 1, 31, 33-34, 39, 46, 73-75 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Ramos et al. (US 6,372,666 B1). 

As best understood, claim 46 is being interpreted as being either directly 
dependent on claim 1 or on claim 33. 

Referring to column 4, line 34 to column 5, line 27 and column 6, line 41 to 
column 8, line 29, Ramos et al. disclose a method of coating a substrate with a low k 
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material that can be a silsesquioxane polymer or a siloxane polymer that includes curing 
the applied coating above 350 degrees C for at least 5 seconds. One example for 
curing the dielectric coating is to place the substrate in contact with a hot plate for a time 
period that most preferably ranges from 1 to 1.1 minutes, which corresponds to heating 
the substrate more than 300 degrees C in about 60 seconds or at an average rate of 
more than 5 degrees per second. The silsesquioxane or siloxane can include hydrogen 
and may be substituted with alkyls containing 1 to 8 carbons like methyl or with aryls 
containing 6 to 12 carbons like phenyl (i.e. an aromatic ring structure). 

Regarding the first elastic modulus limitation of claim 1 , the applied coating would 
inherently have an elastic modulus. Regarding the cured dielectric material having a 
second elastic modulus that is greater than the first elastic modulus, this feature is 
presumed to be inherent to the method of Ramos et al., per MPEP section 21 12.01 , 
because the coating is produced by a method that is substantially identical to the 
applicant's method as claimed in claim 1 . Accordingly, a prima facie case of 
anticipation has been established for claims 1, 31, 33-34, 39, 46, 73-75 and the burden 
shifts to the applicant to show that their invention is not the same as the prior art of 
Ramos et al. 



Claim Rejections - 35 USC § 103 



13. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

14. Claim 40 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ramos 
et al. (US 6,372,666 B1) as applied to claim 33 above, and further in view of Yahagi et 
al. (US 2003/0092854 A1). 

As shown above, Ramos et al. anticipate claim 33 of the applicant's invention. 
However, Ramos et al. lack the further limitation to claim 33 as set forth in claim 40 of 
the applicant's invention, which is that the organic/inorganic polymer is an adamantyl or 
adamantyl derivative containing silsesquioxane. Yahagi et al. teach 
polyorganosilsesquioxane resins that contain adamantyl (see paragraphs [0077] and 
[0078]). 

Therefore it would have been obvious to a person of ordinary skill in the art at the 
time the invention was made to modify the silsesquioxane polymer of Ramos et al. by 
including adamantyl as a substituent, as taught by Yahagi et al. Yahagi et al. recognize 
that polyorganosilsesquioxane resins with adamantyl substituents advantageously can 
form a hardened film that does not crack (see paragraph [0123]). 

15. Claim 41 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ramos 
et al. (US 6,372,666 B1) as applied to claim 33 above, and further in view of Usami (US 
2001/0017402 A1). 
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As shown above, Ramos et al. anticipate claim 33 of the applicant's invention. 
However, Ramos et al. lack the further limitation to claim 33 as set forth in claim 41 of 
the applicant's invention, which is that the organic/inorganic polymer is a perfluorinated 
or partially fluorinated aryl, alkyl, or aryl-alkyl containing silsesquioxane. Usami teaches 
that silsesquioxane films can be formed from fluorinated silsesquioxane (see paragraph 
[0029]). 

Therefore it would have been obvious to a person of ordinary skill in the art at the 
time the invention was made to modify the silsesquioxane polymer of Ramos et al. by 
substituting fluorinated silsesquioxane, as taught by Usami. Usami recognizes that 
fluorinated silsesquioxane is a low dielectric constant material that is equivalent to 
hydrogen silsesquioxane (HSQ) and to methyl silsesquioxane (MSQ) (see paragraph 
[0083]). 

16. Claim 56 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ramos 
et al. (US 6,372,666 B1) as applied to claim 1 above, and further in view of Grill et al. 
(US 6,030,904). 

As shown above, Ramos et al. anticipate claim 1 of the applicant's invention. 
Also, Ramos et al. teach that a siloxane composition can be prepared by hydrolysis and 
condensation of precursors and applying the composition to the substrate by spinning 
on in the form of a liquid dielectric layer (see column 4, line 34 to column 5, line 52), 
which are limitations of claim 56. However, Ramos et al. lack a further limitation to 
claim 1 as set forth in claim 56 of the applicant's invention, which is patterning the 
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coating by selective exposure to electromagnetic radiation or electron beam prior to the 
curing step. Grill et al. teach that a low k dielectric layer can be patterned either before 
after a rapid thermal (RTA) annealing step is performed to stabilize (i.e. cure) the 
deposited layer (see column 4, line 37 to column 5, line 9). 

Therefore it would have been obvious to a person of ordinary skill in the art at the 
time the invention was made to combine the teachings of Ramos et al. and Grill et al. in 
order to cure the siloxane coating of Ramos et al. after incorporating a step of patterning 
the coating, as taught by Grill et al. Grill et al. show that the curing step can be 
performed either before or after the step of patterning the dielectric layer to form 
damascene structures, trenches, or vias without producing new or unexpected results 
(see column 4, lines 50-58 and column 5, lines 7-9). 

17. Claim 76 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ramos 
et al. (US 6,372,666 B1 ) as applied to claim 73 above, and further in view of Yamakawa 
et al. (US 6,518,204 B2). 

As shown above, Ramos et al. anticipate claim 73 of the applicant's invention. 
However, Ramos et al. lack the further limitation to claim 73 as set forth in claim 76 of 
the applicants invention, which is that the organic portion is selected from an alkenyl 
group having from 2 to 8 carbon atoms, an alkynyl group having from 2 to 8 carbon 
atoms, or an epoxy group. Yamakawa et al. teach that organopolysiloxanes can include 
alkenyl groups like vinyl, allyl, butenyl, pentenyl, or hexenyl (see column 3, lines 28-41). 
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Therefore it would have been obvious to a person of ordinary skill in the art at the 
time the invention was made to modify the siloxane polymer of Ramos et al. by using 
vinyl, allyl, butenyl, pentenyl, or hexenyl as substituents, as taught by Yamakawa et al. 
Yamakawa et al. recognize that vinyl, allyl, butenyl, pentenyl, or hexenyl substituents 
function as a curing agent for siloxane (see column 3, lines 28-29). 



Conclusion 



1 8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Stephen W. Smoot whose telephone number is 571- 

272- 1698. The examiner can normally be reached on M-F (8:00 am to 4:30 pm). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl Whitehead, Jr. can be reached on 571-272-1702. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 

273- 8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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